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, $R^{m}$ $m$ , $M$
.
2
$M$ $f(\Delta f=\mathrm{d}\mathrm{i}\mathrm{v}(\nabla f)\geqq 0)$ $(\alpha, \beta)$
,
1. $\tau\in(\alpha, \beta)$ , $(\tau)$ {$x\in M$ $(x)>\tau$ }
2. $\tau_{1},$ $\tau_{2}\in(\alpha, \beta)$ , $\tau_{1}<\tau_{2}$ $(\tau_{1})\supset\emptyset(\tau_{2})$
3. $\beta\neq\infty$ , $\tau\in(\alpha, \beta)$ , $\mathcal{D}(\tau)\cap\{\chi\in M|f(x)>\beta\}\neq\emptyset$
$\{\emptyset(T)\}\tau\in(\alpha,\beta)$ $f$ tract . $f$ 2 tract,
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.1. $M$ $C^{\infty}$ $h$ : $Marrow$
$[p, h_{0}),$ $0\leqq\rho,$ $\mathrm{h}_{0}\leqq+0$
1. $t\in[\rho, h_{0})$ $B_{h}(t)$
2. $\{x_{k}\}_{k=1}^{\infty}$ $\overline{M}$ $M$ $\lim_{karrow\infty}h(xk)=h_{0}$
$3$ . $M$ $|\nabla h|\neq 0$
, $h$ $M$ exhausting function .
. $(M, g)$ , $x0\in M$ ,
$h(x)=\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(x_{0}, \chi)$ , $x\in M$
$M$ exhausting function .
. $u:Marrow R^{m}$ (proper isometric minimal immersion)
,
$h(x)=|u(x)|$ , $x\in M$
$M$ exhausting function .
, $M$ exhausting function $h$ . $M$
.
$M$ 1 , $\Omega$ , .
$\lambda_{2,h}(\Omega):=\inf_{\varphi}[\frac{\int_{\Omega}|\nabla\varphi|^{21}|\nabla h|-}{\int_{\Omega}\varphi^{2}|\nabla h|}]^{1/2}$





, $U_{i}\subset\Omega,$ $Ui\cap U_{j}=\emptyset(i\neq j)$ $\Omega$ $\{U_{i}\}_{i=1}^{N}$
.
96
, $|$] $-$ tract ,
.
1. $(\mathrm{M}\mathrm{i}\mathrm{E}\mathrm{y}\mathrm{u}\mathrm{k}_{0}\mathrm{v}-\mathrm{T}\mathrm{k}\mathrm{a}\mathrm{c}\mathrm{h}\mathrm{e}\mathrm{V}[2])(M, g, h)$ exhausting funcfion $h$ $-$
, $f$ $M$ . , t $N\geqq 1$
$\lim_{tarrow}\inf_{\infty}\exp$
$(-2 \int_{t0}^{r_{\lambda(())r}}\Sigma h\Gamma$; $Nd) \int_{B}h(t)|\nabla f|^{2}=0$
$f$ $N-1$ tract .
3
$u:M^{2}arrow R^{m}$ 2 $M$ $m$
$R^{m}$ (proper isometfic nimal immersion) .
, $u$ $e\in R^{m}$ , $u_{e}:=\langle u(x),$ $e)$ ,
$X\in M$ $M$ .
$R^{m}$ $e\in R^{m}$ $R^{m}$ $\Pi_{e}(a):=\{v\in R^{m}|\langle v,$ $e)=$
$=a$ }, $a\in R$ , $a<b$ $a,$ $b\in R$ $\Pi_{e}(a)$ $\Pi_{e}(b)$
$u(M)$ $N(\Pi_{e}(\mathit{0}), \Pi e(b))$ . , $M$
$e\in R^{m}$ .
1. $a\in R$ $u^{-1}(\Pi_{e}(a)\cap u(M))$
(1)
2. $u_{e}$
$M$ , $e\in R^{3}$ .
$M$ exhausting function $h$ $h(x)=|u(x)|$ . $M$ 2
$\Sigma_{h}(f)$ 1 , 1 $\lambda(\Sigma_{h}(t);N)$ ,
.
2. (Miklyukov-Tkachev [21) $a<b$ $a,$ $b\in R$
$N(\Pi_{e}(a), \Pi_{e}(b))\leqq 2V_{2}(M)$
. ,




properly embedded , ,
end ([11). , $V_{2}(M)$
end ([3]). $M$ $V_{2}(M)$




([21 $\mathrm{p}581$ , Theorem 55) . $M^{2}$ , $u:M^{2}arrow R^{m}$
, $e$ (1) $R^{m}$ . ,
$V_{2}(M^{2})<\infty$
, $u$ $e$ $u_{e}(x)$ $(=\langle u(x), e\rangle),$ $x\in M^{2}$
,
$- \sum_{j}\mathrm{i}\mathrm{n}\mathrm{d}a_{j}\mathrm{v}_{u\leq}eV_{2}(M2)-\chi(M2)$
. , $a_{j}$ $u_{e}$ , $\mathrm{i}\mathrm{n}\mathrm{d}_{p}X$ $X$ $P$
, X $(M^{2})$ $M^{2}$ .
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